In this study, we focus on optimized GNRFET structures Graphene Nanoribbon (GNR) Schottky barrier (SB) FETs way beyond what is achievable by current technology, in and MOSFETs are studied using self-consistent atomistic order to investigate the potential and the performance that simulations. MOSFETs uch performance improvement can be obtained by using a 10-MOSFET device structure, or which role non-idealities like~11 defects, ionized impurities, or edge roughness, will play on 106 -10 device characteristics for both GNR Schottky barrier (SB) the ideal SBFET and the ideal MOSFET. When 'off =0-7 A is assumed, the MOSFET has 50 00 larger on current than the SBFET. (d) Ion vs. 'on/Ioff MOSFETs can have a larger on-off ratio than SBFETs.
orbital basis set self-consistently with three-dimensional (3D) Poisson equation. Transport is ballistic and energy Recent progress in carbon electronics (1) (2) (3) has driven much relaxation is considered at the GNR edges (11). Simulated interest to graphene nanoribbon (GNR) field-effect SBFET and MOSFET device structures are shown in Fig. 1 . transistors (FETs) for future digital and analog
For an ideal structure, a perfectly patterned N= 12 (3) nanoelectronic applications (4) (5) (6) (7) (8) (9) (10) . GNRFETs demonstrated armchair-edge GNR is used as channel material, whereas for experimentally to date are realized by connecting the non-ideal devices, edge roughness, single atomistic vacancy channel to the reservoirs with Schottky contacts (5, 6) , on the GNR, or ionized impurity near the GNR is considered whereas ohmic contacts can in principle be obtained by as a defect. heavily doping the GNR source and drain extensions. Due IO'Ofdevices, so that the on current is 50 00O smaller in SBFET and ' on currents are decreased due to the compensation of selfshown in Fig. 6c . Instead, the reduced number of consistent electrostatic effect and quantum transport effect propagating states due to the lattice vacancy reduced the 13). For an SBFET, even though the a states near the transmission probability (Fig. 6d) (Fig. 8b) . For a MOSFET, quantum transmission is reduced due to the carrier transport through the imperfect channel as shown in Fig. 8d 
